Solvent effect is investigated on ᵝ-phophorylated nitroxides carrying electron widthdrawing groups exhibiting various steric hindrances. Solvent effect on nitrogen and phosphorus hyperfine coupling constants highlights the entanglement of polar and steric effects on the changes in hyperfine coupling constants.
Introduction
Nitroxyl radicals are currently applied as probe in several fields as Site Directed Spin-Labeling to investigate dynamics of protein, as spin probes in Materials Sciences and in Medecine.
[] Recently, we highlighted the interest to use ᵝ-phosphorylated nitroxides as spin label, [] as imaging agent [] and as spin probe.
[] Such applications of nitroxides rely on changes in both the nitrogen and phosphorus hyperfine coupling constants a N and a P , respectively, depending on their surrounding.
[] We showed that changes in a N and a P are dramatically dependent on the structure of the nitroxyl radical. [,,,,-] However, in the series of nitroxyl radical 3 only minor steric changes were investigated with 3a and 3b,c. [8, 9] Indeed, one methyl group in 3a is replaced either by the CH 2 OAc (3b) or by the CH 2 OPiv (3c). Hereafter, we report on the effect on a N and a P of more significant changes in the steric strain as Me group in 3a is replaced by COOMe group in 3d (Figure 1 ). Vol-2 Issue-1
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Results and Discussion
Nitroxide 3d• was prepared as already reported [] and the corresponding nitrogen and phosphorous hyperfine coupling constant (hcc) an and a P , respectively, were measured as previously described. [6] [7] [8] [9] [10] [11] Due to the presence of both N-and P-atoms at the positions a and b to the odd electron with nuclear spin I N = 1 and I P = ½, respectively, EPR signal of 2•, 3a-d• displays 6 lines (doublet of triplet) with a large doublet due to a P and a small triplet due to a N (Table 1) . c Given refs. [6, 7] . d Given in ref. [8] .
e Given ref. [11] . f Given in ref. [17, 18] . Hcc at position a is directly related to the spin population localized on the nucleus, [] and to the shape of the SO-MO (Fermi contact term Q N , eq. 1). [13] For p-radicals, the SOMO is of the p type and thus any increase in the s character leads to an increase in the spin population and, hence, to an increase in a N .
(1)
For nitroxides, a decrease in a N is observed for both a decrease in Q N -because form A is favoured over zwiterionic form B [,,] (Figure 2 ) due to the presence of electron widthdrawing groups (EWG) -and a change in the hybridization (pyramidalization) at the nitrogen atom, varying from sp 3 to sp 2 (Figure 3) , i.e., the higher the pyramidalization (form C), the higher the s character of the SOMO, and conversely. Figure 4 ) is to the effect of solvent. Taking into account the similar values of s L for 3a• and for 2•, the smaller slope for 3a• denotes a larger steric hindrance than in 2• and then a lesser accessibility to the nitroxyl moiety. The smaller slopes for 3b-d• than for 3a• is ascribed to the higher polarity in 3b-d• than in 3a• and, hence, a lower sensitivity to the solvent effect. The smaller slope for 3d• is ascribed to both higher polarity and likely higher steric hindrance around the nitroxyl moiety. (2)) [] shows that a P depends on the square of the cosine of the dihedral angle q. The Heller-McConnel relationship (2) shows -provided that there are no or only minor changes in the hybridization or in the mode of solvation -an increase in a P as the spin population r N p increases when a N increases. [13] The smaller y-intercept for 2• than for 3a-d• ( In recent articles, [6] [7] [8] [9] [10] [11] we showed that the impact of conformational changes on a P is probed using the dihedral angle q between the C-P bond and the SOMO p* on the N-atom of the nitroxyl moiety, as given in eq. (2) . The value of r N p B 1 is solvent dependent and is known in non polar solvents for nitroxides carrying a diethoxyphosphonyl group, [19] and commonly accepted as r N p B 1 = 59 G in n-hexane or other similar non polar solvents. As r N p is proportional to a N , the ratio a P,n-hexane /a P,n (eq. 3) affords the value of q for each solvent and, hence, an insight into the solvent dependence of the conformation.
(3)
All nitroxides display ( Figure 6 ) a decrease of a P with increasing q meaning that all nitroxides experience the same solvent effect except at different extents as highlighted by Dq = 24° for 2• and Dq = 6° for 3a-d•. Although steric hindrance and polarity are very different in 3a-d•, the relative mobility is the same but much lower than for 2•. Moreover, the quasi-linear and decreasing distribution of a P vs q denote that the conformational changes are overmatch the changes in polarity of the nitroxyl moiety and that these changes are quasi-monotonic with the solvent. 
CONCLUSION
As already observed and discussed for 2• and 3a-c•, changes in a N and a P with solvent polarity in 3d• are governed by the interaction N+•-O¯····P+-O¯ between nitroxyl and phosphoryl moieties. Plots E T N vs a N E T N vs a P show that the changes in polarity and bulkiness of the substituents in 3d• compared to 3a-c• are baleanced by changes in hybridization at the N-atom and in conformations.
